SUMMARY Brains from a prospective study of demented patients were investigated post mortem. Of the 27 patients with clinical diagnosis of vascular dementia, 23 showed multiple cerebral infarcts but senile plaques and neurofibrillary tangles were absent or in insignificant numbers. This gives an accuracy of 85%, a figure higher than previously documented.
The diagnosis of dementia was based in all cases on the results of neurological and neuropsychological examinations. 18 The criteria for dementia used were as follows: 9 (1) a cognitive decline sufficient to interfere with social and occupational functioning, and to cause inability to care for oneself; (2) evidence of global cognitive impairment, impairment of memory, and abstract thinking: and (3) absence of delirium or other conditions, such as intoxication, that may disturb alertness or cloud consciousness. The dementia was rated as mild, moderate or severe according to the social competence of the patient. '6 Patients with mild dementia were unable to carry out more complex intellectual tasks but able to live at home with regular, not continuous, aid in daily activities. Patients with moderate dementia were unable to perform most tasks requiring memory and abstract thinking and were able to live at home only with continuous supervision and aid. Patients with severe dementia had difficulties even in simple intellectual tasks, needed continuous aid, and in most cases needed institutionalisation.
Clinical evaluation included a neurological examination, an interview with a close informant, a detailed history compiled from all available records, and extensive laboratory investigations, including cerebrospinal fluid, chest radiograph, electrocardiogram, electroencephalogram, and noncontrast CT of the brain as described in detail earlier.' 7 20 21 The clinical criteria for the different types of dementia are listed in table 1. The criteria for Alzheimer's disease were those outlined by McKhann et al,22 and the criteria for vascular dementia (including combined vascular and degenerative dementia) were those of DSM-III.'9 Patients fulfilling the criteria for vascular dementia were further divided into groups with multi-infarct dementia, vascular dementia of haemodynamic type, and probable vascular dementia based on clinical evaluation, including CT. '8 20 Patients with dementia due to other specific causes had clinical evidence of a specific condition (other than vascular) 1037 28, 29, 30) , in whom the right cerebral hemisphere was separated and frozen and the left hemisphere fixed. The brains were weighed after fixation. After external inspection a cut was made through the mamillary bodies at right angles to the fronto-occipital axis of the brain and further slices were then cut in the coronal plane at 1Omm intervals.
Macroscopic infarcts were defined as cavitations or softenings. Their number and position were recorded, and their volume was calculated from serial photographs of the posterior surface of the coronal slices, using computer aided planimetry. In five cases (2, 6, 14, 16, 18 ) the volume was calculated from direct measurement of the macroscopic infarcts in the brain sections. The degree of macroscopic status cribriformis in the white matter and the severity of atherosclerosis in the circle of Willis were visually rated as absent, mild, moderate or severe.
Large specimens for microscopy were taken from both temporal lobes, including the hippocampi, as well as from the left frontal, parietal and occipital lobes, including the area striata. Specimens were also taken from the mamillary bodies, hypothalamus, thalamus, internal capsule, globus pallidus, putamen, caudate nucleus, substantia innominata, external capsule, mesencephalon (including the substantia nigra and nucleus ruber), pons (including the locus coeruleus), medulla oblongata and left cerebellar hemisphere. Paraffin sections lOpm thick were stained with haematoxylin-eosin. Luxol fast blue/cresyl violet and Holmes' silver stain.
The frequencies of senile plaques (SP) and neurofibrillary tangles (NFT)3 23 were assessed in the neocortex (left frontal, temporal, parietal and occipital) and in the hippocampus in sections stained with Holmes' silver stain. This was done in two ways: by rating the impression gained (0 = absent or only occasional, 1 = mild, 2 = moderate, 3 = severe) on scanning the whole cortical area available, and by calculating the absolute numbers in five fields ( x 200, diameter 1 3 mm, area 1 13 mm2) examined at random in the sections in question. Mild corresponded, on average, to 19 SPs and 1-2 NFTs, moderate to 9-3 SPs and 8-1 NFTs, and severe to 16-0 SPs and 17 4 NFTs per field.
Microscopic infarcts were defined as focal necrotic or postnecrotic lesions, including focal cell loss with reactive macrophages and/or astrogliosis. They were systematically screened in all the slices available. Records were also made of the extent of cell loss and the presence of Lewy bodies in the substantia nigra on both sides.
The neuropathological diagnoses were made by a neuropathologist (MH) without knowledge of the clinical data or diagnosis. The neuropathological criteria for Alzheimer's disease were the presence in moderate to severe degree of both SPs and NFTs in at least some areas of the neocortex and hippocampus, without significant ischaemic or other specific lesions.3 49 The corresponding criteria for multiinfarct dementia were the presence of multiple ischaemic lesions in cortical or subcortical areas (or both), without the Alzheimer's disease-type changes defined above. 34 Patients showing features of both Alzheimer's disease and multiinfarct dementia were diagnosed as having combined degenerative and vascular dementia (MIX).
The two-tailed t test and the chi-squared test with Yates' correction were used in statistical comparisons.
Accuracy of the clinical diagnosis of vascular dementia 1039 Parkinson's disease ( Characteristics of infarcts in multi-infarct dementia Of the 23 patients with a neuropathological diagnosis of multi-infarct dementia, 22 (96%) had bilateral infarcts. In case 10, with lesions in the right hemi-1042 sphere only, the infarcts were extensive (total volume 229 ml). Frontal infarcts were seen in 13 patients (56%), temporal in 21 (91%), parietal in 15 (65%), occipital in 14 (61%), and hippocampal in 11 (48%). Half the infarcts (52%) were found in the left hemisphere. In 19 (83%) patients infarcts were found in the basal ganglia (in the putamen in 19, in the globus pallidus in seven and in the caudate nucleus in three).
The dementia was mild in four, moderate in nine and severe in 10 of the patients with multi-infarct dementia. The mean interval between clinical evalution and necropsy was comparable in the three groups, 330, 354 and 213 days, respectively. The mean numbers of infarcts were also similar: mild 6 (4 to 8), moderate 7 (5 to 9) and severe 5 (2 to 8). The mean total volume of infarcted tissue tended to increase with increasing severity of the dementia: mild 3 ml (range 1 to 6), moderate 29 ml (6 to 124) and severe 63 ml (6 to 229). The degree of macroscopic status cribriformis was not related to the degree of dementia.
The most important clinicalfeatures in the neuropathologically confirmed cases Neither mean age nor duration of dementia nor sex differentiated the patients with multi-infarct dementia, MIX and Alzheimer's disease ( 27 The reason is that acute cardio-and cerebrovascular episodes bring these patients more often to a hospital with an emergency service.16 17 Selection of the neuropathological diagnosis was based on the dominant pathological process, as in the study of Tomlinson et al. 3 The neuropathological criteria for Alzheimer's disease3 49 and multi-infarct dementia34 are those commonly used. The neuropathological diagnosis of Alzheimer's disease accords with the criteria of Khachaturian et al. 28 The numbers of SPs and NFTs seen in some of the patients with multi-infarct dementia may also be found in normal aging.29
This is the first large-scale prospective study on the accuracy of the clinical diagnosis of vascular dementia since the advent of CT. The accuracy of the clinical diagnosis for the whole group of vascular dementia was 85%. For multi-infarct dementia it was 89%, for vascular dementia of haemodynamic type 100%, and for probable vascular dementia 60% in regard to multi-infarct dementia. In the small series of Alzheimer's disease it was also 100%. Ischaemic brain lesions were the most probable cause of dementia in the patients with multi-infarct dementia because other causes were excluded, and neurofibrillary tangles and senile plaques, if present, were insignificant in number. Every patient had two or more distinct infarcts, the mean number being six. Loss of brain volume due to infarcts has been regarded as the dominant mechanism leading to multi-infarct dementia.3
In the present series the mean loss due to macroscopically defined infarcts was 39ml, but it ranged from I to 229 ml. The mean total volume of the infarcts, measured in actual size, was smaller than in the only other comparable study, in which it was 186ml.3 This may be due to differences in methodology, but other factors may also be involved.
The mean volume of infarcts increased with the severity of the dementia, a finding that is in agreement with the results of Tomlinson et Abrupt onset, stepwise deterioration of cognitive function, a history of strokes, and the presence of focal neurological symptoms and signs differentiated between patients with multi-infarct dementia and Alzheimer's disease. These items were also of primary importance in the series of Rosen et al.4 In contrast to our findings, Molsa et al'0 reported no differences in abrupt onset and focal neurological signs, and Alafuzoff 1 found no differences in focal neurological symptoms and signs between Alzheimer's disease and multi-infarct dementia. As reported earlier, a fluctuating course.'0 relative preservation of personality,6 10 somatic complaints,30 and emotional incontinence461030 seemed to be more common in neuropathological confirmed multi-infarct dementia than in Alzheimer's disease, but this was not true of nocturnal confusion and depression. A history of hypertension, cardiac failure, and ischaemic heart disease tended to be more common in multi-infarct dementia than in Alzheimer's disease, findings also reported previously. 4 
